Phosphorylation of TRPV1 by neurokinin-1 receptor agonist exaggerates the capsaicin-mediated substance P release from cultured rat dorsal root ganglion neurons.
The present study was conducted to determine whether the activation of neurokinin-1 receptor (NK-1R) by its agonist (GR73632) enhances the capsaicin-evoked substance P (SP) release using a radioimmunoassay. A pre-exposure to GR73632 enhanced the capsaicin-evoked SP release in a time- and dose-dependent manner. The augmentation of capsaicin-evoked SP release by GR73632 was completely inhibited by pharmacological blockade of NK-1R or transient receptor potential vanilloid receptor subtype 1 (TRPV1), and was partially attenuated by the inhibition of either protein kinase C (PKC), cyclooxygenase (COX) or phospholipase C (PLC), p38 or p42/44 mitogen-activated protein (MAP) kinase, but not protein kinase A. This augmentation of SP release was further increased by inhibition of c-Jun NH2-terminal kinase. A short-term (10min) exposure to GR73632 resulted in an increase in the TRPV1 phosphorylation. The increase in the TRPV1 phosphorylated forms induced by a 60-min exposure to GR73632 was completely abolished by the inhibition of either PKC, COX or PLC, p38 or p42/44 MAP kinases. Immunocytochemistry study demonstrated that the NK-1R and TRPV1 were mainly co-expressed in the small-sized neurons. These findings suggest that the activation of NK-1R by its agonist, by sensitizing the TRPV1 through the PKC phosphorylation of TRPV1, may play a role in the enhancement of the capsaicin-evoked SP release from cultured rat DRG neurons.